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CLAIMS 

What is claimed is: 

1 . A wrench for engaging an internal surface of a pipe and turning said pipe in 
either direction comprising: 

a shaft that rotates around a center axis, said shaft having at least two 
cam driving surfaces that are spaced substantially equally from said center 
axis for transmitting torque applied to said shaft; 

at least two gripping shells having external convex gripping surfaces 
that are cylindrically shaped, said external convex gripping surfaces disposed 
on said gripping shells to slidingly engage said cylindrically shaped concave 
internal surface of said pipe at a location on said cylindrically shaped concave 
internal surface of said pipe that is beyond a threaded portion of said pipe to 
prevent ovaling of said pipe, said gripping shells further including internal 
cam follower surfaces that are designed to be engaged by at least two cam 
driving surfaces on said shaft so that said torque applied to said shaft is 
transmitted to said at least two gripping shells from said center axis in a 
direction that is substantially transverse to said center axis so that said 
gripping shells apply force to said cylindrically shaped concave internal 
surface of said pipe and said center axis of said shaft is substantially aligned 
with a center axis of said pipe; and 

a retainer that engages said gripping shells to retain said gripping 
shells on said wrench adjacent said shaft and allows said shells to freely move, 
without being biased, in a direction that is transverse to said center axis to 
automatically open and engage said internal surface of said pipe. 

2. A method of fabricating a wrench that is adapted to engage the internal 
surface of a pipe to turn said pipe comprising: 

providing a shaft adapted to receive a torque to turn said pipe around a 
center axis of said shaft, said shaft having at least two cam surfaces that are 
adapted to transmit torque applied to said shaft; 
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providing at least two gripping shells each having at least one external 
gripping surface and at least one internal cam follower surface, said external 
gripping surface having a convex cylindrical shape that slidingly engages said 
concave cylindrically shaped internal surface of said pipe at a location on said 
cylindrically shaped concave internal surface of said pipe that is beyond a 
threaded portion of said pipe to prevent ovaling of said pipe, and said internal 
cam follower surface being adapted to engage at least one of said cam driving 
surfaces on said drive shaft so that torque applied to said shaft is substantially 
symmetrically transmitted to said at least two gripping shells from said shaft 
in a direction that is substantially transverse to said center axis so that said 
gripping shells apply force to said concave cylindrically shaped internal 
surface of said pipe and said center axis is substantially aligned with a center 
axis of said pipe; and 

providing a retainer that engages said gripping shells to retain said 
gripping shells on said wrench adjacent said shaft and allows said shells to 
move freely, without being biased in said substantially transverse direction so 
that said shells automatically open and engage said internal surface of said 
pipe. 

3. A method of turning a pipe with an internal pipe wrench comprising: 

gripping a concave cylindrical internal surface of said pipe with one or 
more gripping shells of said internal pipe wrench, said gripping shells having 
convex gripping surfaces that are cylindrically shaped to slidingly engage said 
concave cylindrical internal surface of said pipe at a location on said 
cylindrically shaped concave internal surface of said pipe that is beyond a 
threaded portion of said pipe to prevent ovaling of said pipe, said gripping 
shells further including cam follower surfaces that are adapted to be engaged 
by cam driver surfaces of a cam driver that apply torque to said cam follower 
surfaces causing said gripping shells to expand and engage said internal 
surface of said pipe so that said pipe is substantially aligned with said center 
axis, said gripping shells retained on said internal pipe wrench with a retainer 
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that allows said gripping shells to move freely, without being biased so that 
said gripping shells automatically open and engage said concave cylindrical 
internal surface of said pipe whenever torque is applied to said cam driver; 

applying a torque in either direction to said cam driver to cause said 
gripping shells to expand and engage said cam follower surface of said 
gripping shells; and 

turning said pipe in said direction of said torque. 

4. A wrench for engaging an internal surface of a pipe and turning said pipe in 
either direction comprising: 

a shaft that rotates around a center axis, said shaft having at least two 
cam driving surfaces that are spaced substantially equally from said center 
axis for transmitting torque applied to said shaft; 

at least two gripping shells having external convex gripping surfaces 
that are cylindrically shaped, said external convex gripping surfaces disposed 
on said gripping shells to slidingly engage said cylindrically shaped concave 
internal surface of said pipe at a location on said cylindrically shaped concave 
internal surface of said pipe that is beyond a threaded portion of said pipe to 
prevent ovaling of said pipe, said gripping shells further including internal 
cam follower surfaces that are designed to be engaged by at least two cam 
driving surfaces on said shaft so that said torque applied to said shaft is 
transmitted to said at least two gripping shells from said center axis in a 
direction that is substantially transverse to said center axis so that said 
gripping shells apply force to said cylindrically shaped concave internal 
surface of said pipe and said center axis of said shaft is substantially aligned 
with a center axis of said pipe; 

a retainer that engages said gripping shells to retain said gripping 
shells on said wrench adjacent said shaft and allows said shells to freely move, 
without being biased, in a direction that is transverse to said center axis to 
automatically open and engage said internal surface of said pipe; and 
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a driver connected to said shaft, said driver having a cylindrical collar 
portion that is substantially aligned with said center axis, said cylindrical 
collar portion having an interior cylindrical surface that is adapted to receive 
said pipe and provide structural support for said pipe to prevent ovaling and 
structural failure of said pipe. 
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